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Summary
AIMS: The outcome after primary percutaneous coronary
intervention (pPCI) for ST-elevation myocardial infarction
(STEMI) is strongly affected by time delays. In this study,
we sought to identify the impact of specific socioeconomic
factors on time delays, subsequent STEMI management
and outcomes in STEMI patients undergoing pPCI, who
came from a well-defined region of the French part of
Switzerland.
METHOD AND RESULTS: A total of 402 consecutive
patients undergoing pPCI for STEMI in a large tertiary
hospital were retrospectively studied. Symptom-to-first-
medical-contact time was analysed for the following so-
cioeconomic factors: level of education, origin and marital
status. Main exclusion criteria were: time delay beyond 12
hours, previous treatment with fibrinolytic agents or pa-
tients immediately referred for coronary artery bypass graft
surgery. Therefore, 222 patients were finally included.
At 1 year, there was no difference in mortality between the
different socioeconomic groups. Furthermore, there was no
difference in management characteristics between them.
Symptom-to-first-medical-contact time was significantly
longer for patients with a low level of education, Swiss
citizens and unmarried patients, with median differences
of 23 minutes, 18 minutes and 13 minutes, respectively (p
<0.05). Nevertheless, no difference was found regarding
in-hospital management and clinical outcome.
CONCLUSION: This study demonstrates that symptom-
to-first-medical-contact time is longer amongst people with
a lower educational level, Swiss citizens and unmarried
people. Because of the low mortality rate in general, these
differences in delays did not affect clinical outcomes. Still,
tertiary prevention measures should particularly focus on
these vulnerable populations.
Key words: myocardial infarction; STEMI; socioeconomic
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intervention
Introduction
Primary percutaneous coronary intervention (pPCI) for ST-
elevation myocardial infarction (STEMI) is considered a
life-saving procedure with a class 1A recommendation ac-
cording to international scientific guidelines [1]. Moreover,
it is well-known that in the management of STEMI, time
from symptom onset to reperfusion therapy strongly affects
the prognosis [2–5].
Large international clinical trials from the last decade
demonstrate that although door-to-needle times have de-
creased [6], the time between symptom onset and first med-
ical contact has hardly changed. The Swiss AMIS (Acute
Myocardial Infarction in Switzerland) registry of acute
coronary syndrome (ACS) has collected data since 1977
from 106 hospitals treating ACS. At the end of the year
2010, the registry contained 33,040 patients’ data. During
the last decade, the door-to-balloon time for patients with
STEMI in Switzerland decreased by 59.32% (from a medi-
an of 118 minutes in 1999 to 48 minutes in 2009), but the
time between symptom onset and admission was only re-
duced by 15.77% (from a median of 260 minutes in 1999
to 219 minutes in 2009) [7].
A recent Swiss study showed that campaigns to raise pa-
tients’ awareness are an efficient way to reduce the prehos-
pital delay [7]. In fact, a nation-wide public campaign was
followed by a reduction of 10% in the prehospital delay
amongst patients with STEMI.
In this study we sought to identify the impact of socioeco-
nomic factors on time delays, STEMI management and
outcome in a well-defined region of the French part of
Switzerland.
Method
Patient population
Between 01 January 2009 and 30 June 2010, 402 consec-
utive patients underwent pPCI for STEMI in a large ter-
tiary hospital in the French part of Switzerland. This hos-
pital is the only site in charge of pPCI in the canton of
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Vaud, which has approximately 700,000 inhabitants. Pa-
tients with “symptom-to-first-medical-contact” time longer
than 12 hours, patients previously treated with fibrinolysis
or patients directly referred for coronary artery bypass graft
(CABG) were excluded (50 patients). Amongst the remain-
ing patients, symptom-to-first-medical-contact time was
known for 222 (fig. 1). Laboratory, clinical, haemodynamic
and demographic data were retrospectively collected from
detailed hospital and catheter laboratory databases.
Definitions
STEMI was defined in accordance with the European Soci-
ety of Cardiology definition [1].
Symptom-to-first-medical-contact time was defined as the
time between symptom onset, as reported by the patient,
and the first contact with a medical doctor.
Different socioeconomic factors that might affect
symptom-to-first-medical-contact time were identified and
investigated: “level of education” [8, 11], “origin” [9–12]
and “marital status” [11, 13]. The impact of these factors
on STEMI management and outcome was analysed.
Level of education. Patients were sent a written question-
naire in order to report their level of schooling. If needed,
patients and/or their general practitioners were contacted
by telephone for additional information. The Swiss official
education grading system was then used to classify patients
into two educational levels: high education level (HEL)
and low education level (LEL) in accordance with the offi-
Figure 1
Study flow chart.
cial website of the “Swiss centre for professional education
services, career counselling, academic and career”.
HEL-LEL. Patients who achieved a university entrance
qualification or an equivalent education level were con-
sidered to be patients with a high education level. For pa-
tients from a non-Swiss education system, we compared
the number of study years and the ability to go to university
with their education level, to make it comparable with the
Swiss grading system.
Origin and marital status. These variables where derived
from the administrative records at admission. In terms of
origin, patients were classified as Swiss or non-Swiss cit-
izens depending on their nationality. For the variable mar-
ital status, we classified the patients into two groups: “mar-
ried” or “not married” (single, divorced or widowed).
One-year mortality was defined as the cumulative all-cause
mortality, including in-hospital mortality.
Door-to-needle time was defined as the time between hos-
pital admission and start of the angiographic procedure.
Statistical analysis
The GraphPad Prism software 5.0d version was used to
perform statistical analysis. Normally distributed data are
presented as mean ± standard deviation (SD) and non-nor-
mally distributed data as median with interquartile range
(P25; P75).
Discrete variables are presented as frequencies and per-
centages. Group differences were tested using an unpaired
t-test for continuous variables with a normal distribution
and nonparametric tests such as the Mann-Whitney U test
was used for continuous variables with a non-Gaussian dis-
tribution.
This study complied with the Declaration of Helsinki re-
garding investigations in humans and was approved by the
Institutional Ethics Committee. The authors had full access
to the data and are solely responsible for the design and
conduct of this study, all study analyses and drafting and
editing of the paper.
Results
Baseline demographics
The characteristics of the 222 patients enrolled in this study
are summarised in table 1. The median age was 68.6 years.
Median symptom-to-first-medical-contact time was
109 minutes and median door-to-needle time was 55
minutes. A total of 72.1% of patients were male, 49.7% had
a high education level, 36.9% were not married and 67.7%
were Swiss citizens.
Symptom-to-first-medical-contact time and
socioeconomic factors
The symptom-to-first-medical-contact times were calcu-
lated for each of the sub-groups (fig. 2). A statistically
significant difference was found in the median symptom-
to-first-medical-contact time for the factors “level of edu-
cation”, “origin” and “marital status”. People with a high
level of education had a median symptom-to-first-medical-
contact time of 101.0 (58.5; 159.0) minutes compared with
123.5 (80.0; 264.0) minutes for people with a low level
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of education (p <0.05). Non-Swiss citizens had a median
symptom-to-first-medical-contact time of 100.5 (55.8;
145.8) minutes compared with 118.0 (68.3; 225.0) minutes
for Swiss citizens (p <0.05). Married people had a median
symptom-to-first-medical-contact time of 105.0 (60.5;
174.0) minutes compared with 118.0 (68.25; 273.5)
minutes for unmarried people (p <0.05). In contrast, gender
did not influence symptom-to-first-medical-contact time
(median120.0 min for men vs 100.5 min for women; p =
0.35). Linear regression was then performed in order to
study the relationship between age and symptom-to-first-
medical-contact time. Here again, no association was found
with a goodness of fit (R-square) <0.001. To avoid any se-
lection bias, the proportion of every socioeconomic factor
in patients with unknown symptom-to-first-medical-con-
tact time (n = 130) was calculated. No statistically signific-
ant difference was found.
Clinical outcome and follow-up
Clinical outcome and follow-up are summarised in table
2. Mean peak creatine kinase level was 2511 ± 2506 U/l
and mean left ventricular ejection fraction (LVEF) assessed
by means of echocardiography at discharge was 48.5% ±
11.4%. Clinical follow-up data were obtained for 86% of
the patients. At 1-year follow-up, the all-cause mortality
rate was 3.7%.
Management characteristics and outcome and
socioeconomic factors
Management characteristics are summarised in table 3. For
the socioeconomic factors studied, no statistically signific-
ant difference was found in terms of door-to-needle time,
procedure time, number of stents, stent length or stent dia-
meter. Clinical outcomes are summarised in table 4. No
statistically significant difference was found in terms of
mortality at one year, mean peak creatine kinase level or
mean LVEF at discharge.
Discussion
This study was conducted in 402 consecutive patients with
STEMI undergoing pPCI in accordance with guidelines
from The Task Force on Myocardial Revascularisation of
the European Society of Cardiology (ESC) and the
European Association for Cardio-Thoracic Surgery
(EACTS) [1] in a well-defined region of the French part
of Switzerland. A significant impact of different socioeco-
nomic factors on symptom-to-first-medical-contact times
Table 1: Baseline demographic characteristics (n = 222).
General and socioeconomic factors
Male gender (%) 72.10%
Age (mean ± SD) 68.6 ± 12.9
High level of education (%) 49.70%
Not married (%) 36.90%
Swiss citizen (%) 67.70%
Cardiovascular risk factors (%)
Dyslipidaemia 54.5%
Diabetes 22.9%
Hypertension 53.6%
Family history 12.2%
Obesity 23.4%
Smoking 52.3%
Delays
Symptom-to-first-medical-contact time; median (P25; P75) 108.5 (65.8; 191.3)
Door-to-needle time; median (P25; P75) 54.5 (38.3; 76.0)
Previous cardiovascular history (%)
Prior percutaneous coronary intervention 12.2%
Prior myocardial infarction 7.2%
P25; P75 = interquartile range; SD = standard deviation
Table 2: Myocardial infarction and percutaneous intervention characteristics, and outcomes (n = 222).
Myocardial infarction characteristics
Inferior (%) 49.3%
Anterior (%) 47.8%
Lateral (%) 2.9%
Peak creatine kinase concentration (U/l) mean ± SD 2511 ± 2506
Percutaneous coronary intervention characteristics
Procedure time (min) mean ± SD 68.8 ± 109.4
Stent length (mm) mean ± SD 25.2 ± 11.5
Stent diameter (mm) mean ± SD 3.4 ± 0.6
Number of stents (mean ± SD) 1.2 ± 0.4
Outcome
Left ventricular ejection fraction (%) mean ± SD 48.5 ± 11.4
Mortality at 1 year (%) 3.7
SD = standard deviation
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was observed. People with a higher educational level, non-
Swiss citizens and married people had significantly shorter
symptom-to-first-medical-contact times, with median dif-
ferences of 23 minutes, 18 minutes and 13 minutes, re-
spectively. This delay could be expected to result in ad-
verse outcomes for this group of patients, but we did not
observe this in our group of patients, with no difference in
mortality at 1 year.
A number of studies have analysed the impact of socioeco-
nomic factors on the pPCI treatment of patients with
STEMI [7–16]. Contrary to previous publications, where
the level of education was analysed qualitatively only [15],
our study also shows the existence of a quantitative differ-
ence: people with a high level of education had signific-
antly shorter symptom-to-first-medical-contact times. Fur-
thermore, in contrast to several observations in the USA
population, where differences between residents and non-
residents were investigated, the present paper shows that
Swiss citizens had significantly longer symptom-to-first-
medical-contact times than non-Swiss citizens [9, 15, 17].
Finally, this study confirmed that married people have sig-
nificantly shorter symptom-to-first-medical-contact times.
Various publications have demonstrated the existence of a
strong correlation between the patients’ subjective feeling
of symptom severity and delay in seeking medical treat-
ment [14]. We hypothesise that a high level of education
may allow better awareness of symptoms and better know-
ledge of myocardial infarction, and therefore reduces
symptom-to-first-medical-contact time, thus explaining our
results.
Switzerland is a multicultural country with approximately
20% of the population being foreign inhabitants. It is sur-
prising that Swiss citizens, who are supposed to be well ac-
quainted with their health system, have a higher symptom-
to-first-medical-contact time than non-Swiss citizens.
However, in the study population area, multinational and
start-up companies predominate and the proportion of
people with a high education level was not statistically
different between Swiss citizens and non-Swiss citizens;
therefore, it may be assumed that the health awareness of
these employees is high. On the other hand, different stud-
ies in Western countries have shown a higher rate of emer-
gency room visits for vulnerable socioeconomic groups
[16], such as migrants. The observations in Europe contrast
with findings in the USA, where racial and ethnic dispar-
ities exist that put parts of the black and Hispanic popula-
tions at risk.
In our study, married people had shorter symptom-to-first-
medical-contact time than unmarried. This difference has
previously been reported and was found in miscellaneous
studies such as the REACT trial [18]. Most logically it is
due to the presence of the husband/wife accelerating the de-
cision to call an ambulance or to go to the hospital.
Table 3: Management characteristics and socioeconomic factors (n = 222).
Level of education: Low level of education High level of educational p-value
Door-to-needle time (min) median (P25; P75) 50 (35; 77) 54 (37; 72.5) 0.45
Procedure time (min) mean ± SD 61 ± 22.9 62.8 ± 26.1 0.88
Number of stents (mean ± SD) 1.2 ± 0.4 1.2 ± 0.4 0.58
Stent length (mm) mean ± SD 24.9 ± 12.1 26.6 ± 12.2 0.30
Stent diameter (mm) mean ± SD 3.3 ± 0.6 3.3 + 0.6 0.85
Citizenship: Swiss Non-Swiss p-value
Door-to-needle time (min) median (P25; P75) 54 (35; 75) 51 (35.8; 72.3) 0.71
Procedure time (min) mean ± SD 68.3 ± 68.2 58.8 ± 36 0.41
Number of stents (mean ± SD) 1.2 ± 0.4 1.2 ± 0.5 0.37
Stent length (mm) mean ± SD 25.5 ± 11.5 26.3 ± 13.8 0.91
Stent diameter (mm) mean ± SD 3.3 ± 0.6 3.3 ± 0.6 0.95
Marital status: Married Not married p-value
Door-to-needle time (min) median (P25; P75) 51 (36; 71.75) 54 (35; 82) 0.48
Procedure time (min) mean ± SD 62.4 ± 56.1 71.3 ± 67.8 0.35
Number of stents (mean ± SD) 1.2 ± 0.4 1.2 ± 0.4 0.79
Stent length (mm); mean ± SD 26.3 ± 12.9 24.6 ± 11.0 0.52
Stent diameter (mm) mean ± SD) 3.3 ± 0.6 3.3 ± 0.6 0.38
P25; P75 = interquartile range; SD = standard deviation
Table 4: Outcome characteristics and scioecenomic factors (n = 222).
Level of education: Low level of education High level of educational p-value
Creatine kinase concentration (U/l) mean ± SD 2777 ± 3032 2177 ± 1910 0.28
Left ventricular ejection fraction (%) mean ± SD 47.5 ± 11.8 50.6 ± 9.6 0.24
Mortality at 1 year; n (%) 4 (3.1%) 2 (1.8%) 0.55
Citizenship: Swiss Non-Swiss p-value
Creatine kinase concentration (U/l) mean ± SD 2399 ± 2313 3068 ± 3306 0.25
Left ventricular ejection fraction (%) mean ± SD 47.9 ± 11.1 49.76 ± 11.4 0.31
Mortality at 1 year; n (%) 6 (3.4%) 2 (2.7%) 0.76
Marital status: Married Not married p-value
Creatine kinase concentration (U/l) mean ± SD 2598 ± 2721 2617 ± 2572 0.78
Left ventricular ejection fraction (%) mean ± SD 48.6 ± 11.5 48.5 ± 10.8 0.87
Mortality at 1 year; n (%) 6 (3.7%) 2 (2.35%) 0.57
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The absence of difference in management characteristics is
not surprising in the setting of a large tertiary referral centre
with an organised STEMI programme. The overall mortal-
ity at 1-year follow-up was only 3.7% (including in-hos-
pital mortality due to life-threatening arrhythmias occur-
ring after revascularisation [19]) and therefore no impact of
Figure 2
Median symptom-to-first-medical-contact times with interquartile
ranges for the different socioeconomic groups. Patients with a low
level of education, unmarried patients and Swiss citizens had
significantly longer symptom-to-first-medical-contact times (p
<0.05).
these socioeconomic factors on late clinical outcome was
found.
The number of patients included in this study is relatively
small; however, the hospital where this study was per-
formed is the only centre for pPCI after STEMI in this
well-defined region of the French part of Switzerland, with
excellent data quality. Although our findings are likely to
be applicable to other western countries, different ethnic
mixes, socioeconomic settings and healthcare systems pro-
duce different sources of treatment differences. It would
have been interesting to have the information “living
alone” versus “living with someone” instead of married
versus not married, which would have been more accurate.
Furthermore, it would have been interesting to know pa-
tient’s exact locality at symptom onset, to allow us to rule
out any bias due to geographical position and to distance
from the hospital.
Conclusion
This retrospective study shows that symptom-to-first-
medical-contact time amongst STEMI patients undergoing
pPCI relates significantly to various socioeconomic factors
including level of education, origin and marital status. In
particular, unmarried Swiss citizens with a low level of
education seem to be particularly vulnerable, and tertiary
prevention campaigns should focus on this group of pa-
tients.
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Figures (large format)
Figure 1
Study flow chart.
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Figure 2
Median symptom-to-first-medical-contact times with interquartile ranges for the different socioeconomic groups. Patients with a low level of
education, unmarried patients and Swiss citizens had significantly longer symptom-to-first-medical-contact times (p <0.05).
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